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Abstract 

Background: There is an increase in incidence of tuberculosis (TB) despite successful 

implementation of directly observed treatment, short course (DOTS) in India. The burden of 

diabetes and tuberculosis is more in developing countries and these diseases often coexist. 

Suboptimal control of diabetes predisposes the patient to tuberculosis and is one of the 

common causes of poor response to anti-tubercular treatment. 

Objective: To study the efficacy of DOTS therapy in newly diagnosed patients of pulmonary 

tuberculosis with and without associated diabetes. 

Methods: The prospective study was conducted at the department of General Medicine, in 

Mahatma Gandhi Medical College and Hospital Jaipur a tertiary health care centre in 

Rajasthan. In the study patients were grouped into one having PTB with DM and other group 

PTB without DM. Informed written consent was obtained from all patients and their clinical 

features were recorded. DOTS treatment was initiated and patient were followed up monthly 

for sputum conversion and weight gain. 

Results: A total of 60 patients (20 to >60 years) were enrolled in the study with equal 

numbers being grouped in the 2 categories i.e. PTB with DM and PTB-non DM. More 

sputum positivity 21(70%) was associated with diabetic group. Sputum conversion were seen 

in 3 patients in diabetic group whereas it is seen in 1 patient in non-diabetic group in 2-3 

months. Average weight gain is more in non-diabetic as compared to diabetic patients. 

Conclusions: Good glycaemic control is needed for effectiveness of DOTS therapy. Early 

screening and diagnosis of Diabetes in patients of pulmonary tuberculosis will definitely help 

in management of both the disease. 
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Introduction 
Tuberculosis (TB) remains a major source of morbidity and mortality throughout the world 

with one-third of the world’s population infected with Mycobacterium tuberculosis. 

Approximately nine million people develop disease every year and almost two million die 

annually from the disease 
[1, 2]

. Epidemiological studies have shown an association between  

diabetes mellitus (DM) and the development of TB 
[3-7]

. Also people with DM had 

approximately three times the risk of developing TB disease as people without 
[4]

.  

The global burden of DM is rising; the prevalence is estimated to reach 438 million by 2030 

with more than 80% of the adult cases increasing in newly developed or developing countries 
[8]

. This will lead to an increased incidence of TB, especially in low and middle income 

countries with increasing numbers of people with DM and prevalent TB disease 
[5, 9]

. 

TB infection also deteriorates the glycemic control and reduces the effectiveness of DM 
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management 
[10]

.The patients of pulmonary TB with DM experienced poor rate of sputum 

conversion at the end of 2-month regimen along with higher rates of treatment failure as 

compared to non-DM patients 
[11-13]

. 

The treatment of pulmonary tuberculosis with DM is a challenge in the present day scenario 

due to its increasing coexistence. Also uncontrolled DM is responsible for poor clinical 

response to anti-tuberculosis treatment. The present study was undertaken to evaluate the 

clinically efficacy of DOTS therapy in diabetic and non-diabetic patients. 

 

Materials and Methods 

The present study was done in Department of General Medicine, MGUMST, Jaipur [RAJ] 

from July 2015 to July 2016.  

The Institutional Ethics Committee permission was taken for the study. A prospective study 

including 60 patients of pulmonary tuberculosis was diagnosed by detailed history, clinical 

examination, sputum examination for acid fast bacilli, chest radiography. Diabetes mellitus 

was diagnosed as per ADA criteria. Patients were grouped as pulmonary tuberculosis with 

Diabetes Mellitus and pulmonary tuberculosis without Diabetes Mellitus. Adult patients who 

fulfilled the criteria were included in the study. After taking consent, patients were examined 

in detail and subjected to relevant laboratory and radiological investigations. A proforma was 

filled by interviewing the patients and clinical examination was done.  

  

Inclusion Criteria 

 Age >18 yrs. 

 Diabetic on insulin or OHA or both. 

 Clinical features and or radiology consistent with pulmonary tuberculosis and or positive 

sputum for AFB. 

  

Exclusion criteria 

 Cases (defaulter, relapse, failure). 

 Pulmonary tuberculosis patients with age <18 years. 

 Patients with HIV. 

 Patients on steroids or any other form of immunosuppressive therapy. 

 Patients not willing for regular follow up. 

 All extrapulmonary tuberculosis patients. 

 History of known close contacts of drug-resistant pulmonary tuberculosis and already 

diagnosed drug-resistant pulmonary tuberculosis patients. 

 

Efficacy of treatment was gauged by 

Pulmonary tuberculosis 

 

1. Clinical improvement: Defined by improvement in cough, fever, weight gain and sense 

of well-being, review according to RNTCP guidelines upto completion of therapy. 
 

2. Sputum conversion: Examination of sputum smear for AFB as per RNTCP guidelines. 

 

Diabetes mellitus 

a. Plasma glucose monitoring- both fasting and P.P. checked monthly. 

b. HbA1c once in 3 months. 

 

Statistical method 

 For different qualitative parameters mean and standard deviation calculated. 

 To compare the means between two groups, student unpaired ‘t’ test is used.  
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Level of significance is taken as p<0.05. 

 Chi square test is used to find the association between two qualitative variables.  

 

Statistical analysis 

The data was coded and entered into Microsoft Excel spreadsheet. Analysis was done using 

SPSS version 20 (IBM SPSS Statistics Inc., Chicago, Illinois, USA) Windows software 

program. The variables were assessed for normality using the Kolmogorov Smirnov test. 

Descriptive statistics included computation of means and standard deviations. Level of 

significance was set at p≤0.05. 

 

Observations and Results 
In our study in pulmonary tuberculosis, of which 30 were diagnosed cases of diabetes 

mellitus(DM) and 30 of non DM group. All were registered in DOTS and followed up 

monthly for sputum conversion and weight gain. 

 
Table 1: Distribution of cases according to Treatment of diabetes 

 

S. No. Treatment Given II DM % 

1. OHA 22 73.33 

2. Insulin - - 

3. Both 8 26.67 

Total 30  

 
Table 2: Distribution of cases according to Initial Investigation 

 

S. No. Investigation 

Pulmonary Tuberculosis 

Total Diabetes Mellitus Non diabetic 

No. % No. % 

1. Hb (low) 17 56 18 60.0 35 

2. ESR (raised) 27 90 30 100 57 

3. Urea (raised) 3 10 - - 3 

4. Creatinine (raised) 3 10 - - 3 

 
Table 3: Distribution of cases according to sputum positivity 

 

S. No. Sputum 

Pulmonary Tuberculosis 

Total Diabetes Mellitus Non diabetic 

No. % No. % 

1. Negative 9 30 12 40 21 

2. Positive 21 70 18 60 39 
 

 
 

Total 30  30  60 

 
Table 4: Distribution of cases according to extent of tuberculosis and duration of diabetes 

 

S. No. 
Extent of TB 

(Radiological) 

Duration of diabetes 

<5 yrs 5-10 yrs >10 yrs 

1. Minimal 1 3 2 

2. Moderately advanced 2 4 5 

3. Far Advanced 4 2 7 

Total 7 9 14 
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Table 5: Distribution of cases according to duration for sputum conversion 
 

S. No. 
Sputum  

Conversion 

Pulmonary Tuberculosis 

Diabetes Mellitus Non diabetic 

2 Months 3 Months 5 Month 2 Months 3 Months 

 
Positive 6 11 1 14 3 

Negative 3  1 

 
Table 6: Distribution of cases according to average weight gain 

 

S. No. Category of Patient Avg. wt gain in 6 months 

1. Non Diabetic 5.2 

2. Diabetic 4.6 

 
Table 7: Distribution of cases according to side effects 

 

S. No. Side effects 

Pulmonary Tuberculosis 

Total Diabetes Mellitus Non diabetic 

Total % No. % 

1. Nausea 8 26.66 6 20.00 14 

2. Vomiting 5 16.66 6 20.00 11 

3. Epigastric pain 7 23.33 9 30.00 16 

4 Deranged LFT 19 63.33 17 56.67 36 

5 Peripheral neuropathy 3 10.00 1 3.33 4 

 

A total of 22 patients (73.33) were on oral hypoglycemic agents (OHA) and 8(26.67%) were 

on combined OHA and insulin therapy. None of the patients were on single insulin therapy 

alone. 

Haemoglobin (Hb) was low more in non- diabetic 18(60%) as compared to diabetic 17(56%) 

patients; while ESR was comparably raised in both diabetic 27(90%) and non-diabetic group 

30 (100%). Deranged renal function test were seen in diabetic group 3(10%).  

Out of 30 patients in diabetic group 21 (70%) are sputum positive and 9 (30%) are sputum 

negative. Whereas out of 30 patients in non-diabetic group 18 (60%) are sputum positive and 

12 (40%) are sputum negative.  

Majority of patients with far advanced lesion 7 had duration of diabetes >10 yrs. This 

suggests that as duration of diabetes increases, severity of lesion increases. 

In our present study X-ray at presentation was minimal 20%, moderately advanced 36.66% 

and far advanced 43.33%. 

Sputum Conversion was negative in three patients in second and third month and out of these 

two were lost to follow up in fourth month in diabetic group. 

Sputum Conversion was negative in one patient in second and third month and it was lost to 

follow up in fourth month in non-diabetic group. 

In our present study average weight gain is 5.2 in non-diabetic group as compared to diabetic 

group i.e. 4.6. Average weight gain is more in non-diabetic as compared to diabetic. 

In the present study in diabetic group most side effects seen were nausea (26.66%), vomiting 

(16.66%), epigastric pain (23.33%), deranged liver function test (63.33%) and peripheral 

neuropathy (10%). 

In non-diabetic group most side effects seen were nausea (20.00%), vomiting (20.00%), 

epigastric pain (30.00%), deranged liver function test (56.67%) and peripheral neuropathy 

(3.33%). 

 

Discussion 

The present study consisted of 60 diagnosed patients of pulmonary tuberculosis. Thirty of 

these were diagnosed cases of diabetes coming to OPD and ward. Both groups were 

registered in DOTS and followed up monthly. 
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In our present study out of 30 diabetic patients 73.33% were on OHA whereas 26.66% were 

on both [insulin and OHA]. 

Hemoglobin was low in 56% in diabetic group and 60% in non-diabetic group. ESR was 

increased in 90% in diabetic group and 100% in non-diabetic group and urea and creatinine 

was increased in 10% in diabetic group only.  

Lee et al. 
[14] 

supported the prevalence of low haemoglobin in TB patients and Khalil NH 
[15] 

also observed low Hb in TB-DM patients. 

Alisjhabana B et al.
 [16]

, Bashir et al.
 [17]

 also observed high ESR in their respective studies. 

In our present study out of 30 patients in diabetic group 21 (70%) are sputum positive and 9 

(30%) are sputum negative. Whereas out of 30 patients in non-diabetic group 18 (60%) are 

sputum positive and 12 (40%) are sputum negative.  

The observations of the study are consistent with those of by Shital P et al. 
[18]

, R. Singla et 

al. 
[19]

, Fengling MI et al. 
[20]

. 

Majority of patients with far advanced lesion 7 had duration of diabetes >10 yrs. This 

suggests that as duration of diabetes increases, severity of lesion increases. 

In our present study X-ray at presentation was minimal 20%, moderately advanced 36.66% 

and far advanced 43.33%. 

In the study done by Vellalacheruvu BN 
[21] 

et al. study X ray at presentation was minimal 

12.5%, moderately advanced 31.2% and far advanced 56.2%. Our data is similar to study 

done by by Vellalacheruvu BN et al.
 [21]

. 

In the present study 21 patients were sputum positive in diabetic group out of which sputum 

conversion was positive in 6 patients (28.57%) in 2 month, 11 patients (57.14%) in 3 month, 

1 patient (4.76%) in 5 month. Sputum conversion was negative in 3 patients in second and 

third month and out of these two were lost to follow up in fourth month. 18 patients were 

sputum positive in non-diabetic group out of which sputum conversion was positive in 14 

patients (77.77%) in 2 month, 3 patients (16.6%) in 3 month. Sputum conversion was 

negative in 1 patient in second and third month and it was lost to follow up in fourth month. 

In the study done by R. Singla et al.
 [19]

 sputum conversion rates were analysed. At the end of 

the 2-month intensive phase of treatment, 83.8% of the patients in the PTB-DM group had 

achieved sputum conversion compared to 90.7% in the PTB group. At the end of 3 months of 

treatment, 98.9% of patients in the PTB-DM group achieved sputum AFB smear conversion 

compared to 94.7% in the PTB group 
[19]

. 

In the study done by Vellalacheruvu BN 
[21]

 et al. sputum conversion rates were analysed. At 

the end of 2 months Negative in 62.5% (20) of patients with DM and 79.7% (51) of patients 

without DM. Positive in 12.5% (4) of patients with DM and 9.4% (6) of patients without DM. 

Sputum conversion was more in non-diabetic group as compared to diabetic group. 

In the study done by Alisjahbana B 
[16]

 et al. showed sputum conversion rates of 71.3% in 

patients with DM and 84.3% in patients without DM. 

In the study done by Siddiqui AN
[22]

 et al. Microscopic examination of sputum samples at 2  

months reveals higher sputum positivity in DM (27.8%) as compared to no-DM (24.7%) 

patients. Logistic regression analysis showed that DM with TB patients had a higher 

probability of delayed sputum conversion and poor treatment outcome) as compared to no-

DM patients. 

In the study done by Shital P et al.
 [18]

 sputum conversion percentage was found significantly 

lesser in study cases with diabetic group as compared to non-diabetic group i.e. 76.53% 

versus 92.70% respectively. 

In the study done by by Jumaev G et al.
 [23]

 sputum conversion rates were analysed. Sputum 

conversion in diabetic group was 75% in 2 month and 12% in 3 month whereas in non-

diabetic group it was 84% in 2 month and 9% in 3 month.
 

In our present study average weight gain is 5.2 in non-diabetic group as compared to diabetic 

group i.e. 4.6. Average weight gain is more in non-diabetic as compared to diabetic. 

In the study done by Faurholt-Jepsen D et al.
 [24]

 within the initial two months of treatment, 

TB patients with diabetes co-morbidity experienced a 1.3 kg lower weight gain compared to 
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the non-diabetic group. The delayed weight gain sustained at five months of TB treatment, 

with a 1.0 kg lower weight gain among TB patients with diabetes co-morbidity. 

In the study done by Vasantha M et al.
 [25]

 an average of 3.34 kg weight gain was seen in 

tubercular patients. 

In the present study in diabetic group most side effects seen were nausea (26.66%), vomiting 

(16.66%), epigastric pain (23.33%), deranged liver function test (63.33%) and peripheral 

neuropathy (10%). 

In non-diabetic group most side effects seen were nausea (20.00%), vomiting (20.00%), 

epigastric pain (30.00%), deranged liver function test (56.67%) and peripheral neuropathy 

(3.33%). 

In the study done by Siddiqui AN 
[22]

 et al. side effects seen in diabetic group was nausea and 

vomiting (26.8%), liver injury (17.1%) and peripheral neuropathy (34.1%) whereas in non-

diabetic group nausea and vomiting (17.7%), liver injury (15%) and peripheral neuropathy 

(21%). In this study side effects were more seen in diabetic group.
 

 

Conclusion 

Diabetic patients have an increased risk of TB. Both the diseases affect each other. DM 

predisposes a person to TB, which in turn disrupt metabolic control. Effective control of each 

affects the control of the other condition. Active screening measures for DM are 

recommended in patients with TB which can improve the diagnosis and help in early 

management of DM and its complications. There is a need of studying the effect of long-term 

evolution of DM control and associated complications on TB treatment outcome. Glycemic 

control should be strictly maintained, particularly, during the initial intensive phase for better 

outcome in patients with DM. 
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